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Physicochemical principles of silicon reduction s the 9
production of {errosilicon. V. I°, Elyutin and B. . Levin :
@@ » (Mowow Steel Inst.),  Nal 08¢ },—The polut
..“ of dermuu' in that In the praafuction of FeSi, Si is pro-.
duced av 8 result of reducing SiOy by solid €. Reduction
©0 2 Ly COis not likely, sinve by the Nernst equation even at -0
Y DN0® 01015, oxidizes Si.  Thelikely reaction therefore is
8i0 + 2C=2 S + 2C0, AH = 155,180 cal. The equil.const.
@@ & {ur this reaction is aalal. from K = (Pea®. Am) /(A
Y ) &. Aay)s where Peo da the partial presuce of CO and Aw.
Ac, and Asq, 8r¢ the corresponding sctivity indezes.
@ ©® &1t can be asuined that A - 1and Ag = | arnd there-
TR foxe K = Ap.Pcob. Frimi Iree energy cakens, K is com-
> puted [or (ﬂnr. between 298 and 2100°K. At 1943°K.,
@O 'K = 11.5and Peo = 3.41 atm. At this temp. (1670°)
00 the reduction of S0y will proceed upidl{’. At 21°K.
@ T 1827%), K = X0 and Peg = 15.4atm.  Under such con-
@@ v ditiony the reaction will proceed very rapidly. Further
'Y R Fise in temp, Is uccless and will lead to Joss of Si by evapn.
f On & diagram of state it can be seen that of the several
& iaaibie Fe silicides the mont stable is FeSi.  The jatter is
‘urmed inthe Ff’tﬂﬂ' ol 31.0 wt, 5 or 50 atom €5, The”
formation of FeSi proceeds according to 5i0y 4 Pe +
C «e FeSi 4+ 2CO. The therinal effect of this reaction
g sl includes the heat of formation of FeSl. Putther ther-
2" modynamic calens. are made for the formation of 43 and |
75 wt.  of ferrosilicon.  The fonner is {ormed at 1800
L 20°K. (1527-47°) and the latter at 1810-00°K, (1567~
£7°). Toth teings. are brlow the tenp. at which 5i alone
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i the Si0; content in the quartite, (L) is the C content
in the reducing agent, both in ci,and aise cocff. P
450 FeSio = 4.8 ausd e 7550 FeSig = 4240, . If it ie
that the Fe tursings contuin w<h of Fe, the
of tumnings aceded is detd. fron Z = | RSO —~ -
'} /0.90 whete b is a coefl. equaling 0.54 snd 0.14 for 43
ad 7575 siloys, 1€3P-¢ and K is the quantity of Fe and of
ot her elements except Si entering the alloy from the quart-
site, cvke, clectrnles, etc. For the 4370 alloy, the quan-
tity of Ve volatiliged is coupensatal by the Ve detived
from other soutces; thus K = U, For the 757 alloy, K
_ is calail. to be 2.8, The wt. of the alloy obtained is caled.
from equations which in their sirmplified form becune AMu
o 0.PR4(S0y) and Mn = 0.54(Si0y) for 45 and 76%
alloys, resp. M. Hoseh
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Author . Yelyutin, v. P., Maurakh, M. A., Pavlovy, Yu. A., Mcscow

Title : Penetraﬁion of 1iquid titanium into graphite.

Periodical Izv. AN SSSR, Otd. Tekh. jauk 5, 129-132, My 1955

This jnvestigation was made necessary pecause with the
present pethod of relting titanium {n a graphite crucible
there was too much loss of the metal DY {ts penetration
into the graphite and also its seepae completely through
the crucible and onto the heating elements. This caused
the breakdovwn of the heating furnaces. In conclusion the
author stetes that ordinary graphite crucibles areé too
porous and cannot be used, It is recommended that graphite
crucibles with higher walls and smeller bases, made of the
jowest porosity graphite, be used in melting titanium and
that the metal be kept in the crucible, in its molten state,
for minimum periods of time and at the 1ovest temperatures
possible, above melting point. Graphs, tables. One refer-
ence, USSR.

Abstract

7 Institution

gubmitted April 1, 1955
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Problems of economlcs and of safety engineering in the
production of ferrous alloys are elucidated. - The present
edition of ghis book gives & more detalled desoription ©
technology and progress in Soviet and non—Soviet ferro-81loy

ndustries than thab glven in the first edition.
bibllography contains 93 peferences, 69 of ywhich are soviet,
15 in English, 6 in German and 3 miscellanecus.

TABLE OF CONTENTS:

Poreword : 6
‘Che Ie prief Notes on the Thermodynamics of Ferro-alloys o
Ch. II. silicon Alloys 27
1. Physicochemical prOperties of silicon and its compounds 27
composition and use of silicon alloys 39

duction of silicon alloys u2

on of sillca 46
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. production of Ferro-alloyes Blgctrémetallurgy (Cont.)

on of nigh-grade perrosilicon
Aluminum—silicon alloy '
silicon alloy

ch. III. ‘Manganese Alloys

1. Physicochemical properties of manganese

5. Manganese ores

3. Manganese alloys

, Carbon ferromanganese

. production of manganese-silicon alloy

" production of medium—carbon and jow-carbon perromanganese
. Production of metallic manganese

"
5
6
7

Iv. ‘Perrochromlum

1. Physicochemical prOperties of chromium and 1t8 compounds
o, Grades of ferrochromiun

3. Chromiumn ores

L. Methods of obtaining ferrochromium
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AUTHORS: Grigor' yev,G-Ae> yolyutin, V.P. 8nd Meurakh, 1. A. (Moscow) .

.”_-———-—_-—_—
' TITLE: yiscosity of molten titenium. (Vyazkost' rasplavlennogo

CIA-
IA-RDP86-00513R001962620007-8

PERIODICAL: nIzvestiys Akademii Nauk Otdeleniye Tekhnicheskikh Nauk"
(Bulletin <f the Ac.SC. TechnIcaI Sciences Section),
1957, No.e' ppc 95"101 tUnSQS.RQ)

ABSTRACT: The titeniul wes molten {n graphite crucibles which were
gufficiently dense %0 hold the molten titaniun for twenty-
five minutes without anpreciable penetration of the metal
into the crucible walls. The euthors used the method of
Meyer which was further developed DY ghvidkovskiy, Ye.G.(2)

decrement and the period of oscillation of the cylindrical
crucible suspended on the thread and filled.with the molten
metal to be investigated. The suthors used 8 high tempera-

Fig.1l, p.9%6. The estimated measuring error wes
in the experiments was produced vy
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od and remolten in an arec furnace;

' the magnesium—thermal meth
: pdmixiures, i.e. mex 0.2% Fe,

‘4% contained less then 1%
max O, i,

in tive series of measuremen
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mex 0.4% 0, mex
ts at temperatures between
in Table 2, p.1C0 and it
a that the viscosity decreases
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24.8-13/34

0.1% K. The results obtained
can be

if the temperature increases

Calculated results show that the free
of the viscous flow is a linear function decreasing
he heat of evaporation/enersy of

activation of the viscous flow ratio equals 2.7,

There are 2
are Slavic.

SUBMITTED: April 26, 1957.

,LVAILABLE: Librery of Congress
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AUTHOR3 Yelyutin, V.Pey Minister of Higher Fducation, USSR. 3-11-1/17
TITLES 40 Years of Higher gehoola in ussr (Vysshaya ghkola SSSR 28
sorok let)

PERIODICAL!S Vestnik yysshey shkoly, 1957, # 11, PP D - 10 (USSE)

ABSTRACT$ The author gives 8 description of the educational conditions
jn Russie pefore and after the Revolution. He states that the
development of higher education made enormous progress during
the post—revolution period. He indicates 8OMme figures relating
to this avolution. The number of gtudents in 1940 amounted to

811,000; in 1950 to 1,247.000; in 1951 to 2,001,000. Compared
with 1919 the number of students jncreased bY 16 times, especi-
ally in the fields of engineering, gransport communications
agriculture, forestiry) and economye The creation of wvuzes 1n
remote areas was considerzbly activated. The organization of
new vuzes and the expansion of those already existing wae car-
ried out in the Ural, western and eastern giveria, in the Far
gast and in Central Asian republics. The number of students
increased in 1956 by 1.6 times compared with the figure of 1950

Card 1/2 there are 25 gechnical, 7 agrioultural, 6 medical and a fevw
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40 Years of Higher Schools in USSR 3.11-1/17

other higher educational jnstitutions. In the Soviet Union .
: there is no republio without 8 national university and other
' higher educational jnstitutions. In 1956 the Soviet higher
and secondary special educational institutions released
770,000 specialists, and during the last 5 years - more than
2,700,000. The Soviet Union has now 38 universities, and the
number of gtudents amounts to 200,000, A characteristic ’
. feature of the higher schools is the uninterrupted endeavor
! to improve thelr education methods.

ASSOCTATION: - Ministerstvo vysshego obrazoveuiys 898R (USSR Hinistrﬁ of Higher
Education) .

AVAILABLE: Library of Congress
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AUTHORD s ) Yelyutin, y., P., Favlov. Yu., Ay Gluknovtsev, B. V.
et A ,
TITLE: Phe lntersction Beiween Nickel-Vanadium Llloys and Refrac-
rories (Vzaimodeystviye nikelavanndiyevykh splavov S

ogneuporami)

PER1IODICAL! Nauchnyye doklady vysshey shkoly. Metallurgiya, 1958, Nr 1,

pp 87-92 (USSR)

. ABSTRACT: The present jnvestigation was carried out to jmprove the tech-
nology of high-temperature alloye, especially in regard to the
removal of jnclusions of mon-metals OT gases in alloys.
Nickel-vanadium alloys were used a8 in tia]l materials the nmelr
of which was produced at 1 800 -1 900 . The melt of the
nickel-vanadium alloys wafg carried out in crucibles of AI?O‘.

BeO, Zro2 with different duration of gtoring. The analysie

photed that the alloys were rich in-gases such as 0,072 -
0,022% 0, and 0,01 - 0,095% N,. 1t wao found that the hign gus

content of the alloys 18 cauged by inclusion of the initial
materials, especially the aluminum thermic vansdium.

card 1/4
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: 5ov/163-58-1-17/53
The Interaction Between Nickel-Vanadiut Alloys and Refractories

To determine the suitable refractory for the nickel-vanadivm
alloys the interaction between the alloys and the refractory
was investigated. VYenadium is 8 comparatively active metal 1n
the melt and reacts energetically with-the refractories of the
orucible, bringing jmpurities into the metal melts. In the Te-
actions mainly VO reacts. In the jnveraction between V0O and
the oxides of refractories also V205 is formed. The lower 8ta-

pitity of ZrO2 as comparad to vanadium melts is probably a
consequence of the reaction 2Zr02 + v z?zr203 + VO.

By means of radiosctive indioators the character of the inter-
action between the refractory and the liquid metal alloy with
a vanadium content of 304 was determined. ZrO? was used as Tr2#~

fractory to which the radioactive isotope Z > was added.

The investigations showed that non-metallic jmpurities can be

avoided only if the melt is not overheated and is left in the
state of melting for es short a period as possible.

. The reaction products were jnvestigated also by means of x-ra¥

card 2/4 structural analysis to explain the charactes of the interac-
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‘ ’ sov/163-se-1-17/53
The Interaction Between Nickel-Vanadium LA1loys and Refractories

tion between the cefractory and the 1iquid nickel -vanadiud
alloys. This analyuis ghowed that in tne interaction petwe«n
the alloys and the refractory 2r0, ie reduced o Zr.

The character of the interaction petween the alloys and the
refractories of beryllium oxjde was not explained by the
¥-raYy atructuml analysig. Probably only little yanadiuvd
oxide is formed in the jpnteractiony this vanadium oxide dis-
solves in the melt. Beryllium vapor is formed which nloo did -~

Expecments on the 1nteraction of nickel-vanadium alloys ard
Alz()5 were also carried out.

The macTo~ and microscopic inveatigation of the gurface of
zirconium bricks ahowed that in the melting in zirconiud
crucibles in the case of a longer peribd of storage the metal
melt penetrates the Zroz. 1n melting peryllium and aluminap

oxide in crucibles the interaction petween the 2tauic metal
and the refractory 18 nuch smaller. ,
There are 1 figure and 1 reference,

card 3/4
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AUTHORS: Yelyutin, V. P., Herkulova, . F.y SOV/165-58-}-2/49
Taviov, Iu. H. '

TITLE: Investigating the Reduction Reactions of Metal Oxides With
i ’ ' Carbon (Issledovaniye reaktsiy vosstanovleniya okislov
! metallov uglerodom)

% PERIODICAL: Hauchhyye doklady vysshey ghkoly. Hetwllurgiya, 1958,
: Nr %, pp to - 14 (USSR)

‘ ABSTRACT: . The influence of the temperatures on the reaction velocity
: of the reduction of metal oxides with carbon wes in-

: vestigated. Activated and non-activated charcoal were

. used as reducing agent; it had Leen obtained by the inter-
i action of the gas mixture CO,+ C1402 with metallic

magnesium. The initial temperature of the interaction
between carbon and metal oxides, as for instance HOOB,

Fezo V205, Hb205 and T102 was deternined. The reduction

5’
e of V,05 Was investigated at 600, 700, 800, 900 znd 1000° ¢,
4;nxycéﬁy the reduction of Moo5 at 500, 590, 600, 650 and 700o C,




Investigatin
With Carbon

DP86-00513R001962620007-8

i

g the Reduction Reactions of Hetal Oxides SOV/163-58-3—2/49

the reduction of F8205 at 500, 600, 700, nnd 000o ¢, and
the reduction of W0y at 900, 1000, 1100 and 1200° C.

The reduction processes take place at the scme time

with the increase of the reaction velocity they reach
their maximun ab the corresponding temperature and then
slowly decrease again. The increase in temperature effects
an increase of the rate of the reduction processS. The
kinetic curves obtained show that the reduction processes
of the oxides have an putocatalytic mechanism.Based on

the results obtained the apparent activation energy

of the reduction processes of the oxides with metals

was calculated. The following values were found for the

activation energy: kcal/mol: VZOS - 2,3)}:1003 - 14,3,

Fezo5 - 11,7 and WO3 - 18,0. The linear dependence betweeh

the initial temperatures of the rednction and the
activation energy of the corresponding processes Wwae found.
There are 4 figures, 1 table, and 9 references, 3 of which
are Soviet.
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*AUTHORS® '\»l}lxujin,_I.E.,n?avlov, Tu.ba, sov/165—5e-4-2/47
‘ Glukhovisev, B.V.

TITLE: Fluidity and pensity of Nickel-Vanadium Alloys

(Zhidkotekuchest’ i plotnost! splavov nikelya 8 vanadiyen)

PERIODICAL: " Nauchnyye doklady vyssehey ghkoly. Metallurgiyad, 1958, Nr 4,
: pp 12 - 16 (USSR)

ABSTRACT: In order 0 determine the fluidity of nickel—vanadium alloys of 8
content of 22» 30, and 33 % of yanadium, the nethod of pouring the
alloys into molds of the Ruff-type was chosen. BY this method, the
tests can be carried out in vacuul or in 8 neutral atmosphere. The

metal was melted in crucibles of beryllium—oxide with argon in 2
high-temperature resistance furnace with a graphitic carbon heateT.
A special furnace gtructure 88 ghown hers allowed the metal to be
poured into crucibles without disturbing the tightness of the fur-
nace. The experimental method of Yelyutin and Msurakh (Ref 6) was
copleyed to determine the specific gravity of the smelt. This for-
imple but reliable.— By jnvestigeting
tent of 25 30,
ghowed 8 rather good finidity s

e
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Fluidity and Density of Nickel-Vanadiun Alloys sov/165—5s-4-2/47

e.g., their fiujdity surpasses that of stainless steel. The
fluidity of nickel-vanadium alloys of the investigated composition
increases with increasing concentration of vanadium. Measurings

of the density of molten nickel-vanadium alloys showed that it was
1ower by 0.3 - 0.4 g/cm5 than the specific density of the solid
gamples. Tuere a.@ 5 figures, 2 tables, and 6 references, 4 of which

are Soviet.

ASSOCIATION:  Moskovskiy institut stali (Moscow Steel Institute)

SUBMITTED: March 29, 19958
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Ye}xutin,JgigLJ Minister of USSR HigherT Education

The Higher‘School Is Confronted with Great, Responaible
Problems (Pered vysshey shkoloy stoyat volehiye, otvetstvennyye
zadachi) . v

LI

yestnik Vysshey snkoly, 1998y §F 6, p 3-10 (ussR)

1n recent years the yraining of specialiste has been substantial-
ly improved, both theoretically and practically. The system

of obtaining an education without ceasing ‘o work in one's
profeasion has been considerably expanded. Out of 2,100.000
higher school students, 880,000 are being grained bY the

evening and correspondence system. 1n recent years higher
education has developed vigoroualy in the eastern provinces

of the goviet Union. At presént oveT 500,000 atudents almost

25 % of the entire npumber, are being trained there. I% 1958,

the Akmolinskiy ael'skokhozyaystvennyy institut (Akmolinsk
Agricultural Inatitute). The Karagaﬂdinskiy gornyy institut
(Karagandd Mining Inatitute)vis being reorganized into 8

APP
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The Higher school 18 confronted with Creat, Reenoneible Problens 3-58—61}/34
q

polytechnical jnstitute with a bvranch for evening atudy in‘

Temir-Tau. In the 1ight of N.S. Khruehchev'e speech at the

13th VLKSH Congresss the question of shop practice must play

not only an 1nstructionnl, but also 8 great educational role.
It is considered expedient and necessarys beginning with the
1958/59 school yeaTs 0 considerably {ncrease the admission
to vuzes of persong with not less than 2 years experience in

. jndustry, agriculture, and other pranches of the national
economy and culture; who are recommended by the gocial
orgenizetione of the enterprieee where they are working. The
new .rules of enrollment jnto USSR higher gchools this year
provide,for admission, with work being diecontinued. of persons
awarded 8 gold oT silver medal on gradueting from ascondary
schools OT of excellent pupils of secondary,epecial schools,
who are 1in the top 9 % of the graduating class. The encourage-
ment of youth with shop OT peraonal experience does not pre-
vent capable young,people’witb secondary education grom enter-
ing the yuzes, even though they have no shop practice. The

allotted for general competitien in case apﬁlications of
persons having priority exceed 80 % of the vacancies.
1an of higher school development {s belng
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Respons@ble Problems

onfronted
higher school is to

most_important task of the N
guals with youné
highest professional

The Higher gchool Is € with Great,

planned. The
the cadres of

sup lement

specialiuta who have not only acquired the

qualificatipn,,but also have been educated in 8 spirit of un-
1ty to their country and to the cause of the

conditional loya

party and Communism.
gSR Ministry of

ASSOCIATION: Ministerstvo yysshego obrazovaniys B8R (v
: . Higher Education)
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AUTHOR s Funke, V. Fe» Yolyutin, V. F. 78-3-4-6/38

P _-—_—_———-‘__‘-’_"-" ottt .

TITLE;: Some Data on Equilibriun Diagramns of Chromium-ﬂiobium

T Systems( Nekotoryyedannyye ¢ diagramme ravnovesiya gistemy
. khrom-niobiy)

Questions and Answers (Voprosy i otvety)

PERIODICAL: Zhurnal Neorganicheskoy Khinmii, 1958, Yol. 3, ¥r 4,
pp. 866-867 (USSR)

ABSTRACT: guestion :In publications data exist on the fact that at
13000 the cubic face-centered NcCr, (Hglus type) phase
changes to the hexagonal phase, ghich remains constant up

to 159o°° What is your opinion on this fact ?

Answer: That refers to the diagrami tantalum-niobinm, where

the transition of one modification into the other is found.

fn the niobium- chromium system this cannol be observed any
longer.

Question? What is the opinion on the accuracy of determining
the liquidus- and solidus points and on the analysis of alloys?
Ansvier: That can easily be observed in the jron-aluninium

Ansvz=-’
Card 1/5 system where the great crystallizntion jntervals perni
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gome Data OB Equilibrium Diagrams of Chromium—ﬁiobium Systerms

exactly %o determine the temperature; go which the de-
termination of the liquidus point in the fusion mothod
corresponds. Here it can be determined that in the jnterval

of 3000 the lag of the tomperature in liquidus

can amount “o 40 = 45°. Trat yields 1o - 1556 of the tempe-
rature interval of,crystallization of the alloy. For :
measuring temperature the thermocouple element is used in
this casey wvhich is connected with the molten part of the
sanple. Begides, here the cooling-down curve (Thermel ond-
lysis) is recorded. In determining the fusion temperature
according to both methods & difference of 10 - 200 is found.
After this the accuracy in determining the temperatur? of
asolidus in alloys, which must amount to 1_15%,18 classified.
Question: fow is it that you put in the chromium—niobium dia-

gram such a low melting temperature for niobium = 2100° 2
Answer: The nelting tenperature of niobium lies higheT,
card 2/3 however this problem was out of question, gince in the ex-
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Niobium Systens
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68 (1956))
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SOV/137-59-1—575
Translation from: Referativayy zhurnal. Metallurgiya: 1959, Nr 1, P 75 (US5R)

: AUTHORS'. Yelyutin, v.P.o Mozzhukhin. Ye.lo ShulepoVvy v.1l.

o
TITLE: Effect of Combined Chemical and Heat Treatment on Heat Resistanc® ‘
: of Alloys (Viiyaniye khimiko-termicheskoy obrabotki na zharoupornost‘

splavov)
PERIODICAL'. Sb. Mosk. in-t stali, 1958, Nr 38, pp 427-432

ABSTRACT: The authoTs investigated the effect of combined chemical and heat
treatment (CHT) of the surface of specimens of a TiC base (71.5%
TiC) alloy cemented with 2 NiAl compound containing 54 atom= o Ni
and 60 atom-" of metallic Nb» 2r, Cr, or Beon the resistance to
scale formation at 1150~ 1250°C. The CHT consisted of annealing of

the specimens covered with 2 50:50 mixture of ZrO2 and alloying
metal and 1% NH4Cl in an Hp atmosphere at 1500°. Saturation of the
surface with niobium and zirconium does not improve the resistance
to scale formation of TiGC - NiAl alloys: CHT with beryllium and
chromium increascs the heat resistance by 1900% and 200%, respec-
tively. The authors note that 2 change in the procedure of saturation
Card 1/2 of the alloy gurface with chromium (for example at 11500 temperature

: -:e,.?.‘i
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SOV/137-59-1-575
Effect of Combined Chemical and Heat Treatment on Heat Resistance of Alloys

in an atmosphere of air) has no effect on its resistance to scale formation. How-
ever, CHT conditions should remain constant (15000 temperature for 0.5 hour) for
Be, because any difference in the interaction between Be and TiC and NiAl re-
sults in a different concentration of Be in these phases. The authors submit that
during longer CHT Be reacts predominantly with the NiAl and that the TiC grains

become exposed, which lowers the resistance to scale formation of these alloys.
: , R. A.

Card 2/2
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The techmical cadres in the USSR.and the US, Przegl techn 79 no,2:
62-64. '58. : .
(Ryspia—Tecmology)

(United States—Te chnology)
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YELYUTIN, Vyacheslav Petrovich

Moskva
Vysshaya Shkola Strany Sotsializma. Mosiva,

keiz, 19596
Sotse gp.’ Tablese

1 Footnotes.

Bibliographica
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yes YuTIN, V. F.

AYZENKOL'B, F. (Bisonkolb, Friedrich], profes Dr.Ing.babiles

HAURAKH, M.A., xand, tekhn . nauk, prepodavatel' [translator];

MozZBUKHIN, Yo.I., xnnd , toxhn, nauk, prepodavatel’ [ tranalatorl;

HATANSON, A.K., kond . tekhn . nauk prepodoV tol' (tranolatorl:
1EVIH, B.Te«, kand . tekhn,nauk {tranelatorls RLYUTIH, YoF oo
prof., doktor. nauchnyy redes RZHEZNIKOV, V.5., red,; EL'KIND,
L.M., rod.izd-vaj ADTOPOVICH, M.K., tekhn.red.

{Powder petallurey] Poroshkovaia metallurgiia. Fod nsuchnoi
red.V.P.Ellutina 3 AK. Natansona. Mpsgkva, Gos.nauchno-tekhn.
{zd-vo 1it-ry PO chernol 1 tavetnol metallurgil, 1959, 518 p.
Pranslated from the German. (MIRA 13:1)

1, Kafedra petallurgil redkikh metallov i poroshkovoy matallur-
gii Moskovskogo {nstituta atall (for Maurskh, Mozzhukhin, Natan-
: lon). ‘

(Powder metallurgy)
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18.3100

17618
' sov/1148-6o-1-1/3ls
jymioRs:  Yelyutin, Vo Fe paviov, Yu. A., Lysov, B. S
'v TITLE: " Free Energy of Formation of yanadium-0xygen Solutions

PERIOﬁICAL: Izvestlya vysshikh uchebnykh za.vedeniy. Chernaya
metallurgiya,~1960,v Nr 1, pp 5-11 (USSR)

ABSTRACT: The authors investigated the golubility of oxygen in
: metal while treating yanadium with 1iquid calclum
within the temperature range of 1,000-1,90 c.
Tne'equilibrium of the gystem vs-o was investigated
by heating (to a certain temperature) vanadium,
contaminated by oXygen, in the presence of molten
calcium or magnesium, with subsequent determination of
peaidual concentration of oxygen in metal. The €X-

skiy institut gtall). Tne {nitial material con-
_sisted oft distilled calclum, containing 0,3-0.4% Noj

A i el o
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, FreevEnergy'of Formation of Vanadium- | 77678
. Oxygen Solutions SOV/1M8—60—1—1/34

magneslum of MG-O type; and calcium—treated yanadium
containing’ apout 0.5% Oy, Q.E% N s and 0.2% C.

yanadium was crushed to the particle.size ander 1.0
mn. Tne experiments at 1,000 and 1,2000 C were
conducted in steel crucibles, and at 1,5000 C in
molybdenum crucibles. The crucibles contained 1-3

Kubashevskiy and coworkers (N. P. Allen, O. Kubas-
chewski, O Goldbeck, J. of the Electrochem. S0C.y
98, U7, 195) (see Fig. 1) who determined the value of
free enersgy by the equilibrium content of oxygen’

= in metal after 1ts treatment by ).iquid calcium,

v - magneslum, and barium.
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Free Energy of Formation of vanadlum- _ 77678
Oxygen Solutlons 30'1/1145—60—1-1/3‘4
Table 1 &

yanadium
free energ

{ves the equilibrlum content of oxywen in
and the corresponding values of partial

y of solid golutlons [0 7y

Table 1. Equilibrium oxygen content 1in metal and
partial free energy.

A ‘ . ’ 10“660‘ CVONYENI' PARTIAL FREE
) N HETAL AFI:,R eNERAY

REDUCER ~|TreATnENT, 770 1 eayfmoe

R AT+ 0.34; 0,21 189900 -
MALHESIUH. o v ¢ =0 @ * 0,181: 0,163; 0,19 224 000
24} 000

$.134; 0,18: 0,41

CALCIUM o o * v s o * 0

CIA-RDP86-00513R001962620007-8
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Free Energy of Forma*-ion of yanadiun- 77678
oxygen golutions : SOV/148—60—1-1/34

The authors determined the equilibrium concentration
of oxygen in vanadium at L8 melting temperature, by
analyzing the metal obtained by the reduction of 1ts
pentoxide py calclum in the presence-of jodine. Tne
equllibrium oxygen content was considered tO be the
minimum oxygen content established by several '
tests. 7Tne yalue proved to be 0.02%. These results
correspond to the results obtained by R. K. McKechnle,
A. U. Seabolt (3. of the Electrochem. soc., 97, 311,
1950), who obtained the following content in yarious
samples of vanadlum: 0.025, 0.031, 0.017, and 0.02¢
Tne results of determination of equilibrium concentra-
tions of oxygen in vanadium, treated DY 1iquid calcium
at 1,000, 1,200, 1,500, and 1,900° C are given 4in
Table 2 and in Fig. 2(a).

card 5/12
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Table 2. Equilibrium concentrations of oxygen in
peratures

jues.

the vanadium-oxygen gystem at various tem
and reducers and corresponding free energy va

PARTIAL INTEGRAL

FREE encRéY | FREE eneRaY
’ cl\'-/note. .
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b

cxvaEN cOpTENT
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«00 71 ] TEMPERA ok .

) in
. tions of OXygen
prium concentra . (a) test
Fig. 2. E%Léé%'itreatment with C%zctzzmoéynamic
vamadi\il{r;)aca.lc\,\lated according
- data;

card 7/12 data for oxldes.
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yanadium- 77678
30'1/1148-60-1-1/314

oprs' calculations were based on aondltions
tion of vanadium (containing dissolved

by calclum!
{Ol, -+ Cay = Ca0,; DZ:. M.

v of Formation of
utions
The auth
of reduc
: oxygen)

Free Energ
oxygen Sol

Tis reaction'is characterized by the following
ergy:

change of free en
@

AZ, =B Zeso— B Zioly.
At the same time: | |
pZi= _RTIK. M 3
- When activity of Ca0 and Ca 1s equal to 1, the
equilibrium ponstant can be expressed by:
Ko 4
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The valués of free energy, characterizingz ¢

ne region
of solid solutions vanadium

~oxygen (in presence of
ulated by gubstituting

oxygen concentrations (see Tabl
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Free Energy of Formation of Vanadlum- 77678
oxygen Solutions sov/1u8-6o-1-1/34

caption to Fig. 3¢
Fig. 3. A nomograrnm of free energy of formation of
yanadium-oxygen gsolutions. (1) 2V+0p = 2 [0y

{sreatment DY calcium); (2) 2V + 0, = 2 LOJV
Qtraatment by magnesium); (3) 2Ca + o, = 20a0; (%)
2Mg + Op = om0y (H) 64 0, = 0c0; (6) 2V + Op =
2V0. |

Tne established relationship of changeé of free energy

of formation of yanadium-oXygen solutions glves

means tO pertorm the thermodynamic calculatlons
involving other reducers. The described methods can
pe used for a more general problemz the thermo-
dynamlc analysis of solutlons of metals with oxygen
in the presence of third component. Taere are 3
figures; 3 tables; and 5 references, 2 Soviet,
3 U.S. The U.S. yeferences are: N. P. Allen, O.

card 11/12 Kubaschewslkd, 0. Gecldbeck, J. of the Electrochem.
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danl, E. D. Gregory .
1. W. C. Lilllenda:
soc., 98, 417, 1951;

b
J 3 3
. .

97, 311, 1950. B N

jtut stal
ON Moscow Steel Institute (Moskovskly inst
ASSOCIATION: s

SUBMITTED: January 26, 1959.
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Mozzmkhm,-‘{e.l., j!elyutm, Y.P,, Umanskiy,
on the gtrength of Carbide

AUTHORS3
TITLEs e EZfect of gintering Conditions
, pase All0yS CarEirIzeaf by & NiAl {:ompoun
Vv ¥
shikh uchebnykh zavedeniy, Charnaya matallurglya,

PEHIODIC{\L: 1zvestiya vys
‘ 1960, Nr 2, PP L
jons ensuring the pre-
of various

TEXTs To determine optumt gintering condit
paratior of -5 YER the authors studieq\a;hde effect
gintering oonditions on tne properties of e’ Ti-W—carbida%ase
alloys ca.rburized by & Ni-Al compound. The effect of s conditions
on the strength of alloys during pending tasts ab room yed ‘tempera”
studied. gtudents of the Moskovskiy institut gtale (Moscod
A Bychkova v. Mpksimova and Ye.l. Oginskaya tock an
Tn the studies. e carpurizing alloys © ~ 60% (at)
g theoretical compositions of- s are con-
in Table 1. The speciric weight of Ti-w-carbides was calculated from 3
¢ the carbide componen?® hard alloys. 1t was 11,4 g/cm q/

ik
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ThejEftect of Sintering Conditions on the gtrength of Carbide Base Alloys
Carburized by & NiAl Compound

gor T15 carblde, 6.16 g/cm3 for T60 carblde. The alloys wers prepared of Ti-
carbide powder and complex T{-W-carbides. pPowders of the initlal material
ware mixed in alechol for 48 hours, dried in air, pressed into briqusts and
dried in a vacuum cabinst, sintering was carried out {n argon ard hydrogen
atmosphere, in a 1aboratory vacuum furnace with a graphits shaft and in a
TVYv-2 furnace, Optimum gintering sonditions were determined from the results
of measuring the strength, hardness, specifio weight, and changes in the com~
position of the alloys. Greatest changes in the composition were obsarved in
sintering T1-carbide-base alloys in a vacuum, Loss of individual companents
through aintering was oalculated after sinterirg in a yacuum, hydrogen and
argon for 1 hour at 1,700°C, Tns loss amounted to 15% Ti, 67% Al and 13% C
of the total amount of the component in the alloy prior to ainvering.

Minimum loss was observed in sintering in pure argon. Table 2 contains the
composition of the T100B (15) alloy prior to and after sintering under
dirferent conditions. Tne strength of alloys during bending was qnvestigated
with the aid of a special device on a two-ton testing machine at high temperatures

238 L
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The Effect of Sintering Conditiens on-the Strength of Carbide Bage Alloys
Carburized by a Nia] Compound ;

without shielding atmosphere, Figures 1 - 5 show the effect of the sintering
temperature on the alloy strength during bending, Highest strength of 74.

1), although shrinkage ang density of the alloys increased, Extended holding

was 1,650°C, fThey proved experimentally that alloys of highest strength and
density were obtained at 1,900°C and above, T4 ¥as -established that optimum

1iquid phase during sintering, To obtain this, alloys with 5 lesser content
of bindepr should be Sintered at higher tempsraturag Which raize +he amount
_of the liquiqd ‘phase dus to the dissolving of the carbide component, L’/
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The Effect of Sintering Conditions on th St
Carburized by a NIAl Compound e Strength of Carbide Base Alloys

There are: 2 table s
1 Soviet, v s, 5 Srapﬁs énd 7 raferences, 6 or:whlch are Lnglish and

ASSOCIAT;ON: Moskovskiy institut stali (Moscow Steel Inatitute)
SUBMITTED: May 25, 1959 |

APPROVE FOR RELESE: 03/15/2001 CIA-RDP86-00513R001962620007-8"



VED

i

o

N "APPRO FOR RELEASE

: /15/2001 CIA-RDP86-00513R001962620007-8

2 AT

DA ——

MERR

e ‘ | 85812
7 5/148/60/000/003/015/018
TR L B A161/A0Z5
- AUTHORS: Mozzhukhin, Ye.l.; Yelyutin, %.P.; Umanskiy, Ya.S.
A ¥ g
TITLE: Strengtn of Carbide Alloys Cemen‘ed by'¥1A1 and CoAl Compounds

i

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. - Chernaya mesallurgiya,

19601 No. 3’ PP- 13I - 135 M
A

TEXT: An investigation was carried out with Litaniumﬂand 1,{tanium-tungsten
carbide powder bound with NiAl and CoAl compcunds. “The effect of the composition
and of different quaniities of the binders was determined. The results are 41lus-
trated by curves. In case of titanium carbide with 15 volume % NiAl the binder
composition had no sffect on the alloy strength at room temperature, but a pro-

- nounced effect was observed at 1,000°C. Alloys bound with binders of stoichiome-
tric composition proved strongest, and alloys bound with NiAl with 60 atomic %

. N1 weakest. Alloys with over 25 volume % NiAl have the maximum strength. The
strength of T4C-N1Al at 1,000°C was in all cases higher than at room temperature,
which not fully corresponds to statements made in a previous investigation (Ref.3).
The alloy with high NiAl content had a considerably higher heat resistance than
with low NiAl content. T1tanium-tungsten carbide 7-15 (T-15) and T-60 (1-60) were
bound yith CoAl with 60 atomic % Co, with 10 and 15 volume % CoAl, respectively.
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- Strength of Carbide Alloys Cemerted by HiAl andCoAl Cam - A161/A029

pounds

A higher strength was observed in alloys with 15 and 20 volume % of NiAl at 900°C
than in cold which is explained bv higher plasticity of NiAl at 9009C. Av higher
temperature the alloy strength dropped. The high strength of TiC-NiAl alloys in
hot state is apparantly also due to the plasticlty of NiAl and stress redastribu-
tion. This phenomenon had been observed by G.S. Kreymer, 0.S. Safonova and A,I.
Baranov (Ref. 4) in WC-Co alloys (maximum strength at 200°C due *o softened cobalt.)
The following conclusions were drawn: 1} Titanium cerbide alloys bound with NiAl
have higher bending strength at 1,000°C than at room temperature. 2) Titanium-
-tungsten carbide alloys with 16% titanium carbide bound by NiAl retain their
strength up to 900-1,000°C, 3) Titaniwr-tungsten carbide bound with CoAl has a
higher strength than analogous alloys bound with NiAl. &) At room temperature

the strength of titanium carbide alloys doer not depend on the composition of NiAl,
but at 1,0009C it does. At 1,000°C alloys bound with NiAl of stoichiometric com-
position have maximum strength. 5) The carbide base composition 1is important for
alloys bound with NiAl and CoAl.  Alloys with pure titanium carbide and titanium-
tungsten alloys with high titanium content (64% T4C) have low strength at room
temperature, but they retain their strength or even increase it at 1,000 - 1,100°C.
There are 4 figures and 5 references: 3 Soviet, 2 English.
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AUTHORs Yeolyutin V.P.,» Minister of the Advanced and Intermediary

Yolyutilly —~—

ucavion of the USSR

7ITLE: On the Condition and Problems of the preparation of Specialists
in the Domain of Heohanhation and Automatization of the
Engineering—'rechnical and Ldminiatrative—uanaging Work in the USSR

PERIODICALS Vestnik gtatistiki, 1960, No.8, PP 29-32.

TEXT: The specialista in the domain of the mechaniuation and auto-
matization of the engineering—teohnical and adminiatrativo work need &
good finishing gducation in mathematics, electrotechnique, electronics
and computers. Therefore there exists the special pranch "mechanization
of accounting and caloulating problems" at gaveral high gchools. In
1959/1960, 1489 students learned in this special pranch. From 1950 to
1959, 1322 students finished this Bpecial education, among them 700
oompleted,thair ptudies at the Moskovskiy eknnomiko—statiaticheskiy
inetitut (Mosco¥ Economical-Statistical Institute) and 300 at the
Moskovskly aviatsionnyy ipatitut Moscow Aviation Institute). Furthermore
the specialiata in question were prepared in the mathema cal faculties
in the Moscow and Leningrad universities. In spite of this the apocialiute
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paration of Specialists in tho

Domain of Mechanization and Automatization of the Engineoring-Technical
and Administrative—lanaging work in the USSR

in question are not sufficient. Therefore
Khar!Xov Engineering-Economio Institute, in

the,specialiste also in the
the Moscow Mechanical
graphical Institute, in the

Engineering Evening
Moscow Histor
the Moscow Enginearing-Econouic Institute.

it'ia considered to educate

Institute, in the Moscow Poly-

{cal Archives Institute and in

since 1960/1961 the education

in the special directions nmechanization of the accounting and the

calculating problems" and "programming on
At the same time an advance of

machines" is given in secondary schools.
the quality of the preparation shall
practical gducations shall go hand in
ip essential. A strengthened
aspired. A research on the domain of med
essential. This research is
Moskovskiy gosudarstvennyy universitet
Leningradskiy institut tochnoy
of Fine Mechanics and Optics),
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On the Conditionm ang Problems of the Preparation of Specialists {n the
Domain of Mechaniastion and Automatization of the Enginoering~Tochn;ca1
and Administrativo—uanaging Work in the USSR

(Moscow Power En

institut (
ekonomiko-
Institute)

special branch,
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Moscow Engineasrin Economical Institute) and the Moskovskiy
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There are still too little

dissertations on themes of this

A better notice of foreign experiences ia'uoceasary.
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YRIYUTIN, V.P.; KITAYGORODSKIY, I.I.; MOZZHUKHIN, Ye,l,; BABKIN, V.B.
e

e .
Cowposition of microlite and of the metallic compound NiAl.
\ Zhmr.prikl,khim, 33 n0.31559-563 Mr 160, (MIRA 1316)

1. Moskovskly institut stali i Moskovekiy khimiko~tekhnologi-
cheskiy institut,.

(Nickel compounds) (Aluminum compounds)
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AUTHORS Yelyutin, V. P., Naténsgn, A: Koo s/032 60/036/03/036/064
g§§f§§§§f:!§j!:. Yudkovakiy, f.1. B010/B117
. TITLEs A Device Ueed to Messure the Electric Resistance of Alloys at High
: Temperatures

PERIODICALs  Zavodskays jaboratoriya, 1960, Vol 36, Nr 3, PP 344-346 (ussR)

TEXT: A special device has been designed (Fig 1) for measuring the electric
registance of samples 1 x 6 x20 up to 10 x 15 % 40 ma in gize and used in powder
netallurgy, at 2000 to 2500°, with a standard furnace of the type TVV-4 used to =
heat the samples. The sample is attached to molybdenum- or tantalum electrodes

by spot welding. The electric resistance ijs measured by the compensation method

(rig 2, cirouit diagram), and calibrated resistors - are used which were

v
calculated by the following equations R = R, * . 3 (R and R, = electric
, x B VE x E

resistances of the sample and the calibration sample, Vx = voltage drop in the
sanple, VE = voltage drop in the calibration sample). Phase transfoimations

occurring in Ni-Al-Be alloys were investigated, and it was found that the
electric resistance ranging between 0.1 and 0.5 ohm has to be measured at

Card 1/2
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A Device Used to Measure the Electric Resistance 8/032/60/036/03/036/064
of Alloys at High Temperatures B010/B117

0.01 to 0.05 a at most since otherwise the sample heats up excessively. The

sharp change of the electric reaistance and the temperature coefficient of the —
electric resistance as a function of temperature which has been observed in the
alloy consisting of 55.5 atom % Ni, 37 atom % Al, and 7.5 atom % Be at 1400°

is attributed to a transition of the alloy from the two-phase to the one-phase
state. There are 3 figures.

ASSOCIATION: Moskovskiy institut stali im. I. V. Stalina (Moscow Institute of
Steel imeni I. V. Stalin)
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AUTHORS: _Yelyutin, Vv.P., Pavlov, YuiA., Surovoy, Yu.N. and
Shulenov, V.le

TITLE: Electric Conductivity -and Thermal Expansion of
Vanadium, Molybdenum and Tungsten Oxides

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Chernaya
metallurgiya, 1961, No. 7, PPe 12 - 17

TEXT: The oxides V205, MoOs'énd W03 are n-type semi-
conductors. The electric conductivity of V205 was investigated

by several authors within a very wide range of temperatures

(-200 to + 1 200 c). One of these authorsdid not study the temp-
erature range of interest to the authors of this paper, whilst
the results of the others might have been influenced by the
interaction of the V205 with crucible material. As far as the

authors are aware, data on the electric conductivity of MoO3

and wo3 are available only for temperatures below 200 °%. 1In )K

Card 1/9

Ll

e
APPROVED FOR RELEASE: 03/15/2001



/15/2001 CIA-RDP86-00513R001962620007-8

g

PR

: 28065
s/148/61/ooo/oo7/001/012
Electric Conductivity sc-e E073/E335

this paper, specimens for tests were produced from oxides of
high purity by pressing and sintering in an oxygen streame.

The app%ied pressure was %;5 t/cman The specimens were sintered
at 600 C (vzos), at 700 C (MOOB) and at 1 000 C (wo3)u The

tests have shown that to obtain a stable density and electric
conductivity the specimens have to be held at these t emperatures
for about 6 hours. The electric resistance of these specimens
was measured on a potentiometric instrument consisting of a
potentiometer, a mirror galvanometer and a DC source. The

measur ements were made at elevated temperatures by means of
apparatus, a sketch of which is shown in Fig. 1 (1 ~ test
specimen; 2 - thermocouple; 3 - heater; & - stainless-steel
container; 5 = lidi 6 - stress-bearing current leads;

7 - clamping arrangement; 8 - pressure-current leads). ' The
results have shown that the plots ~ reciprocal of the temperature
versus logarithm of the specific conductivity - have a pronounc ed
bend located somewhat lower than the observed temperatures of .the
begipning of reduction of these oxides with carbone }
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Electric Conductivity «ece E073/E335

Figs. 2, 3a and 3G show the dependence of the electric
conductivity on the temperature and the reciprocal of the

temperature. 104/T , for V205¢ MOO3 and WOB? respectively;

In Fig. 3 Curves 1 apply to the heating and Curves 2 toothe
cooling process. The bends were observed at about 380 C
for V205, at about 460 C for MoO3 and at about 700 - 725 “C

for WOBu The tempérafures of the beginning of interactaon

of these oxides with carbon are, respectively, 438, 475 and
782 °c. Thus, at temperatures at which the reduction with
carbon begins, a physical transformation occurs. which 1is
sccompanied by a slowing~down in the increase of the electric
conductivity with temperature. From the point of view of the
s emiconductor properties, this corresponds probably to a

transition from impurity- to 1ntrinsic—conductivity of the oxides.
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In a special series of experiments with specimens consisting
of V205 and finely-ground graphite, pressed and sintered for

6 hours at 250 OCq it was found that the electiric resistance
increased monotonously at all temperatures with increasing
holding time. On the other hand, the electric resistanc e of
prassed graphite powder was found to drop on heating to 300 C
and remained constant on further heating. This behaviour

of oxide-plus-graphite specimens is attributed to interaction
beiween them, accompanied by the formation of CO + COZ;

the carbon consumption of the reduction reaction leads tc a
de:reaze 1n the electric conductivity of the specimen since

the conductivity 138 basically determined by the electric con-
ductivity of the graphite. It follows therefrom that the speed
of change of the electric resistance at various temperatures
can sServe &s a characteristic of the speed of the process

»¥ reduction of the oxide by the carbon. Fig. 5 shows the
dependence of th speed of change with time of the electric
rgeéstanae (AR/AT o £ /min) as a function of the temperature
éa%é 5 the vzos pluz C specimens. 4 sharp increase was

CIA-RDP86-00513R001962620007-8"
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"observed at about 380 OC. The conclusion drawn is that the
beginning of appreciable reduction of the oxides coincides

with the transition from impurity- to intrinsic-type conductivity.
The results of dilatometric measurements on vzos. MoO., and WO

3 3
specimens, for heating and cooling rates of 150, 200 and
250 °C/h, respectively, are plotted in Fig.6'[ V205, MoO3 (Fig.6a),
N03 (Fig. 65 ﬂ,(change in length, p versus temperature, °C).
The temperature was measured with an accuracy of + 10 °C and
the length with an accuracy of 0.5 p. Thermal expansion occurs
up to 350, 440 and 680 °C, respectively. From these temperatures
upwards, which correspond approximately to the bends in the
temperature-electric conductivity curves, contraction of the
specimens was observed. This contraction is attributed to
polymorphous transformation or to plastic deformation caused \
by the measuring equipment as a result of the sharp drop in }
strength of the oxide at this temperature. It is concluded that
at the temperature of the beginning of the reduction process, a
change is olserved in the physical properties, which is accompanied

APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962620007-8"



"APPROVED FOR RELEASE: 03/15/2001

A D O e

CIA-RDP86-00513R001962620007-8

28065
$/1487617000/007/001/012
Electric anductivity cs e 073/ E335

by a sharp decrease in the strength of the sintered specimens
and by a slowing~down of the drop in the electrical resistance
during heating. The beginning of the intensive chemical
interaction corresponds with the transition from impurity- to

intrinsic-type conductivity.
There are 6 figures and 9 references: 8 Soviet and 1 non-

Sovieto

ASSOCIATION: Moskovskiy institut stali (Moscow Steel

Institute)
© SUBMITTED: January 25, 1961
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AUTIIORS : Yelvutip, V,2., Pavlov, Yu.A,, Ts'ao Fu-ltang
TITLE: The conncction between the begianing of rediuction and

the semiconductor properties of motallic oxides

PERIODICAL: Izvestiya vysshikh uchebnylch zavedeniy,
. Chernaya metallurgiya, no.1l, 1962, 14-19

TEXT: The. mechanism of reduction of metallic oxides is
insufficiently understood, particularly for temperatures holow

700°C at which the speed of regencration of the oxideg of carbon

is insignificant, hHence new methods of investigation are needed,

In this work the change in electrical resistance of the higher
oxides of vanadium, molybdenum and tungsten was investigated at

the temperature of their initial interaction with carbon,

Samples of cermets (2 x 6 x 40 mm) were prepared by pressing the
powdered oxides at 1.5 tons/em2 and sintcring in an atmosphere of
oxygen for 6 hours at. 600°C (V20s5); 700°C (Mo03) and coc°c (wo=).
The electrical resistance of the samples was measured by a
compensating method using a high temperature four-point probe in an
atmosphere of argon at temperatures of 200 to 580°C (V20s5); v
Card 1/2 - A
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320 to 600°C (MoO3) and 506 to 850°C (WO03).  The results show
that the resistance of the samples hag a typical semiconductor
character. A discontinuity occurs in the curves relating
electrical conductivity and temperature and it ig shown that the
temperaturce at which thisg discontinuity occurs is approximately the
Same as the temperature at which reduction of the oxides begins,
The effect of adding SiOs to V2G5 was also investigated. The
transition tewmperatures are: V205, 375 to 430°C;

V205 + 0,08% 5i0g, 381°c; Vals + 0.17% Si0g, heec;

VaOs + 0.35% 5105, 433°C; Ho03, 415 to 480°c; W03, 675 to 695°C,
It is also shown that the temperature for the initial reduction
of the oxides depends on the width of the forbidden zone “"Eg.

The larger AEg the higher the transition temperature, The
addition of Si02 raises the transition temperature of V205 and
simultaneously lowers its chemical activity, There arc

3 figu:es and 2 tables.
ASSGCIATION: Moskovskiy institut stali (Moscow Steel Institute)
SUBMITTED:  June 17, 1961 )(
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" AUTHORS Voleynik, V.V., 121***&&55;%%" Lysov, B.,S5, and
~ Maurakh, M.A. -
TITLE: Electric conductivity of solid and liquid titanium

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Chernaya
: metallurgiya, no.l, 1962, 137-140

TEXT: Although data on the electric conductivity of
titanium up to temperatures of 1300°C have been published, similar
data relating to near-fusion temperature and to the liquid state
have not been published, An electrodéless method was applied for
measuring the resistivity of titanium, This is based on measuring
the stationary torsion angle of a specimen suspended on an elastic
thread in a rotating magnetic field. The stator coil winding of
the measuring instrument was provided with a high temperature
insulation and the coils were placed inside a water-cooled stcel
housing., Graphite heater elemonts were used which permitted
obtaining temperatures up to 2500°C. The method of measurement of

the resistivity is similar to that applied by other authors for _
measuring the resistivity of molten metals, The temperature )(
Card 1/3
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dependence of the resistivity of titanium @ , mohm.cm 1is plotted
in a graph, Curve 1 represents the values obtained by the author
of this paper, curves 2 and 3 are published values. For the liquid
metal t1'» values were obtained: A - for melts produced in ThO, or
BeO crucibles, B -~ for melts produced in graphite crucibles. "The
author points out that the data for liquid titanium at 1800°C
(points A and B) are not entirely reliable and should be verified
with a crucible material lecss active towards liquid titanium than
the graphite, thorium dioxide, and beryllium'oxide used in these
experiments. From the test results the temperature coefficients of
o- and P-titanium weroe determined. The specific resistance of
o~titanium in the temperature range 20 to 450°C can be expressod

b , -
y 0y = 61-5[1 + 2.48:207% (¢ - 20)]

and for P-titanium, in the temperature range 880 to 1700°C, can be
expressed by

€ = 143 [ 1+ 2.13.10"4 (t - 880)]

There are 1 figure and 11 references: 5 Soviet-bloc and 6 non-

Soviet-bloc. The four latest English-language refgrences rcad
egrgoé}gws:,Ref.z: McQuillian A,D, J, Inst, Met., 76,249, 1950-51;
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‘Ref.3: T.L.Wyrtt.Trans.Amer.Tnst
3: . . . «min.(metal) Engrs.l . 903,1 s
gcﬁ.». W.C.Michels, S.Wilford. Phys.Rev. 76.174.1949?7n2r3i0?53'
«Weber, M.Thompson. J.Amer.Ceram.Soc, ho(11), 363, 1'.‘)57 Y

ASSOCIATION: Moslmvakiy institut stali (Moscow Steel Institute)
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GORELIK, 8.8.; YELYUTIN, V,P.; MOZZHUKHIN, Ye.l.; URAZALIYEV, U.S.; FUNKE, V.F.

X-ray investigation of recryatallization processes of titaniun,
sirconium, and molybxdenum boridaa, and titanium and tungsten
carbides, Izv. vys. ucheb, zav,; tavet. mot. 5 no.41143-148

162, (MIRA 16:5)

1. Moskovskiy institut stall, kafedry redkikh metallov, fiziki
metallov i rentgenografii,
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3

AUTHORS Yelyutin, V.P., Mozzhukhin, Ye.I., Panov, A.V. and
Khalil, R.B. ' : R

. TITLE: Study-of internal friction of copper on specimens
prepared by powder-metallurgy techniques

PERIODICAL: Fizika metallov i metallovedeniye, Ve 14, nos 3, | V/

1962, 443 - 451 ¢

TEXT: The object of the present investigation was to -

study the effect of various factors (compacting pressure, :

gintering conditions) on the internal friction of green and

v sintered copper-powder specimens. The test pieces
(70 x 5 x 0.5 = 1.5 mm) were prepared from electrolytic copper L
powder (20 - 30 y particle size), 99.915% purity, which had been '
given a preliminary reducing anneal (2 hours at 4oo "C) in :
hydrogen. The internal friction was determgned by measuring
the amplitude of forced oscillations of th§’specimen near its
resonance frequency on an apparatus designed by omne of the
present authors (a description is given of both the equipment

« .and experimontal prochuro).' Typical resu ts are reproduced ,
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in Figs. 3 'and 5. 1In'Fig. 3, the internal friction (&an 6 x 104)
of green compacts, prepared under a pressure 'of 4 t/cm“, is = |
plotted against temperdture (°C), curve 1 representing the o
results obtained on heating a freshly prapénpd compact, curve 2 J/
showing theé results obtained on subsequent icoojing. Fig. 5 v
shows the temperature dependence of tan 6 x 10 of compacts

sintered at 900 °C in a vacuum (curve 1) and' hydrogen (curve 2).
Several conclusions were reached: 1) Temperature-dependence

of internal friction of green copper-powder compacts have

two peaks: a low-temperature peak associated with the grain-
boundary effect and a high-temperature peak associated with the
presence of oxygen; the internal friction of green compacts
decreases with increasing compacting pressure. 2) The internal -
friction of green compacts, measur’ed during the first heating |
‘cycle, is lower than that observed during subsequent cooling;

this can be attributed' to sintering taking place during the

first heating cycle and during the first internal-friction
measurements, 3) The highetomperature peak disappegrs if
sintering is carried out in hydrogen at 900 '« 1 000 "C.
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4) On increasing the sintering temperature from 600 - 900 °c
the height of the low-temperature peak increases and the peak’
is shifted towards higher temperatures; further increase in
the sintering temperature brings about a decrease in the height

“of this peak. These effects indicate 3hat on raising the

sintering temperature from 600 to 900 "C the contact area
increases at a rate faster than the rate of the grain §rowth;
on raising the sintering temperature 'from-900te 1 000 C the
rate of grain growth becomes faster. There are 7 figures.

' ASSOCIATION:. Moskovskiy institut -stali  (Moscow Institute

of Steel)
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AUTHORS s Yelyutin, V. P., Panov, A. V., Natanson, A K., Shulepov,
» .y and Vasil'yev, O. A. . .

TP LEs A device for measuring the internal friction and shear
modulus at high temperatures

PERIODICAL:  Zavodskaya laboratoriya, v. 28, no. 9, 1962, 1123 - 1126 I //

TEXT: This device can be used to dotermine the internal friction and /.
shear modulus from the damping of torsional vibrations in wire samples ’
(0.2 - 1 mm diameter) at temperatures up to 2500°C. The sample is
suspended vertically inside a tubular tungsten heater and has'a zone

100mn long wherein the heat increases uniformly. . Its temperature is
measured by a thermocouple whose hot junction is situated half way along
‘'it, The sample is fixed at its upper end whilst 'the lower end is twisted
by a vibrating mass. The latter has two long arms which carry permalloy
magnetic cores to excite torsional vibrations in the sample, which are
visible and are recorded magnetoelectrically. At temperatures below
1000°C the number of vibrations is counted up to a certain value after

gard 1/2
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which their amplitude decreases, Avove 1000°C the amplitude of esch
individual vibration is measured. The measuring error is only 3;; und .
increases only slightly at very high temperatures. There are 4 figures, /

ASSOCIATION: Moskovskily institut stali i splavov (Mouoow Institute of _,
Steel and Alloys) ‘
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AUTHCRS: Jelyutin, V. 2., Pavlov, Tu. A., Shuiepov, V. 1., and Myaki-
sheva, T. G. ~ . P . i

TITLE: Blectrical resistivity of V205, MoOB, and WO3 when heated in ’

hydrogen atmosphere

PHRICDICAL: - Zhurnal fizicheskoy khimii, v. 36, no. 7, 1962, 1524 - 1527

PEXT: The initial stage ofthe reaction of V,0g, ModB, and W05 with H,

was studied by measuring the electrical resistivity ¢apparatus see Izv.
vyssh, uchebn. zavedeniy, Chernaya metallurgiya, no. T, 1961), Oxides
sintered in an O2 flow for 6 hr were used., At all temperatures applied

{200 - 700°C), resistivity was found' to diminish in the course og'heating.
/AR/RAT for V,0. was 0.002 at 250°C, 0.004 at 300 C, 0.007 at 350°C,-0.016
ot 375°C, and 6.027 at 380°C (start of reaction with H,). For ko0 and

WOB' AR/RAT rose slowly at low temperatures, and rapidly néar the beginn-
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. Electrical resistivity .,, o B101/B1

ing of reanotion with H (430 C for M°03’ 630 C for WO ) Tpe slow rise o

corresponds to the extrxnsio conductivity of the oxidea with chemisorded
H, reacting as denor with the oxide, while the steep rise of the curve is
die to the changeover to intrinsic conduct1vity. Here, an -intense reac-
tior with H starts in the gaseous phase owing to sublimation (dissocia-'

tion) of the oxide, There are 4 figures and 1 table.‘ V//
R

Y

A

(&

JOUCIATION: Loskovskly institut stali. (Moecow Steel Institute)

SUBUITTED: harch 1, 1960
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